In this file additional information is given about linear interpolation paths, vertical excitation energies with oscillator strengths, redox potentials, attachment/detachment densities and dipole moments to characterize excited states and geometries.
: Energies of the S 0 and S 1 states along the LIIC path connecting B-DNA to S 1 (Min) for a) 5 -A2AP-3 and b) 5 -G2AP-3 . The vertical excitation energies at B-DNA and vertical emission energies at S 1 (Min) along with oscillator strengths are also shown. Natural orbitals describing the S 1 state at the FC region and at the S 1 optimized minima for (c) 5 -A2AP-3 and (d) 5 -G2AP-3 .
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Figure S2: Energies of the S 0 and S 1 states along the LIIC path connecting B-DNA and CI for (a) 5 -2APG-3 and (b) 5 -2APA-3 . The vertical excitation energies and oscillator strengths along with the energies at the CI are also shown. The energies of S 0 and S 1 are not necessarily equal here since a different method has been used for the CI optimization. The average of the S 0 and S 1 energies is used as the CI energy in this case. Natural orbitals describing the S 1 state of (c) 5 -2APG-3 and (d) 5 -2APA-3 at the FC region and at the S 1 -S 0 CI are also shown.
Vertical excitation energies
Tables S1 and S2 present vertical excitation energies for monomers and dimers in this study. Table S1 : The first ten vertical excitation energies (E in eV) of the monomers and dimers in B-DNA geometries studied in this work calculated at the RI-CIS(D)/aug-cc-pVDZ level of theory. The characters of the excited state transitions are assigned using natural orbitals obtained at the CIS/aug-cc-pVDZ level of theory. Oscillator strengths (f) are given at the CIS/aug-cc-pVDZ level.
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Redox potentials
The vertical ionization potentials of the monomers 2AP, C, T, and A were calculated at their equilibrium positions and at the CI geometries using B3LYP/6-31++G(d,p). The electron affinities of the same bases at the same geometries were calculated using B3LYP/6-311++G(2df,p).
These results are further used to calculate redox potentials using the fitted expressions by CrespoHernandez et al. (J. Phys. Chem B, 111, 5386-53-95, 2007) . The expressions The redox potential for 2AP in its excited state is obtained by
where E 00 = 3.7 eV is the excitation energy of 2AP (see J. Phys. Chem. B, 114, 10573-10580, (2010) For the equilibrium geometries the redox potentials of excited 2AP are used while for the conical intersections the values of the ground state at that geometry. At the conical intersection the energies between the ground and excited states are very close, so E 00 theoretically should be 0. This is not exactly true, because the conical intersection is for the dimer and not for the monomer. The results are given in Table S3 . Geometries Tables S4, S5 , S6 present bond lengths for various structures in this work. Tables S7-S18 are cartesian coordinates. The Cartesian coordinates for the geometries of the dimers in the following important geometries are provided: B-DNA, fluorescence maxima, S 1 (Min), and conical intersections. The S 0 and S 1 energies in Hartree are also given at the RI-CIS(D)/aug-cc-pVDZ and CIS(2')/cc-pVDZ+Diff levels. S10 Table S4 : Bond lengths of 2AP, adenine and guanine in B-DNA, the ππ * minimum of monomer 2AP and S 1 minima of 5 -A2AP-3 and 5 -G2AP-3 . " Bond" for 2AP denotes the difference in bond lengths between the 2AP ππ * and S 1 (Min) geometries. " Bond" for adenine and guanine denotes the difference between the initial B-DNA and final S 1 (Min) geometries. "Average " denotes the average deviations with the absolute deviations given in parentheses. 
